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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 
10/13/2005 has been entered. 

Response to Amendment 
Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 1 and its dependents are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Nowhere in the specification 
discloses "the height of the first metal is substantially the same as the height of the 
substrate". 
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4. Claims 1 and its dependents are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. If "the height of the first metal is substantially the same as the 
height of the substrate" then it cannot have "a surface including the surface of the 
substrate and the surface of the first metal is substantially planar" when the first metal is 
formed on the second metal in the groove in the substrate as claimed in the previous 
steps. 

5. It is suggested that the above first limitation of "the height of the first metal is 
substantially the same as the height of the substrate" is deleted to overcome these 
rejections. 

Claim Rejections • 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Assuming that the claims are amended to overcome the above rejection and as 
being in compliance with 35 USC 112 and as being best understood in view of the 
claims rejection above, claims 1-2 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamazaki et al. US 5,247,191 in combination with Shigeta et al. US 
6,480,253 B1, Havemann et al. U.S. Patent No. 5,891,804 and Zhao et al. US 
5,660,706. 
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The Yamazaki et al. reference discloses an improved method for filling trench in 
a single layer substrate to produce electrode for LCD devices. Embodiment 3 comprises 
preparing a substrate; forming a photoresist pattern P1 on the substrate; etching a 
portion of the substrate to form a groove 101 beneath a top surface of the substrate 
using the photoresist pattern P1 as a mask; depositing a metal 102 on the substrate, a 
height of the second metal being smaller than a depth of the groove; removing the 
photoresist pattern on the substrate and the second metal on the photoresist other than 
in the groove by lift-off technique (col. 6, line 4), fig. 7(A). 

The Yamazaki et al. reference does not teach how the lift-off technique is applied 
so that the height of the metal being smaller than a depth of the trench is obtained. 

The Shiqeta et al. reference teaches forming electrode for LCD device in trench 
10, figs. 3 wherein the metal 3 is formed in trench 10 with a height of the metal being 
smaller than a depth of the trench, a side portion of the photoresist pattern being 
exposed between the substrate and the metal; and the photoresist pattern on the 
substrate and the second metal on the photoresist other than in the trench is removed 
by lift-off process, col. 8, lines 19-42. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the lift-off technique of Yamazaki et al. with the lift-off process of 
Shigeta et al, because the process of Shigeta et al. would enable the process steps of 
Yamazaki et al. in order to have a side portion of the photoresist pattern being exposed 
between the substrate and the metal. 



Application/Control Number: 09/709,483 Page 5 

Art Unit: 2823 

The Yamazaki et al./ Shiqeta et al. combination does not disclose preparing a 
mixed solution having a reductant and a first metal for forming the first metal on the 
second metal in the groove by submerging the substrate in the mixed solution so that 
the formed metal line having "a surface including the surface of the substrate and the 
surface of the first metal is substantially planar". 

The Havemann et al. reference discloses a process for forming thin film 

conductors comprising forming a photoresist pattern 46 on a substrate 42/40; etching a 

portion of the substrate to form a groove 47 beneath a top surface of the glass substrate 

using the photoresist pattern as a mask; depositing a second metal 50 on the substrate, 

col. 2, lines 13-15, and a height of the second metal being smaller than a depth of the 

groove, fig. 3b; removing the photoresist pattern on the substrate and the second metal 

on the photoresist other than in the grove, fig. 3c; and forming the first metal 52 

principally copper, col. 2, line 18, on the second metal in the groove, col. 4, lines 54-55, 

by electroless plating. Further, the Zhao et al. reference discloses , col. 1, lines 46-60 

One technique for depositing copper, as well as other metals, is electroless 
deposition. In comparison to other copper deposition techniques, electroless 
copper deposition is attractive due to the low processing cost and high quality of 
copper deposited. ... 

In addition, electroless deposition of copper (as well as other metals), offers an 
advantage in the selective growth of the metal in an interconnect opening (such 
as a via opening). Selective growth eliminates the need for a polishing or etching 
step to remove the excess deposited material. Techniques for selective 
deposition are known in the art 

The step of electroless deposition inherently includes the step of preparing a 
mixed solution having a reductant and a first metal and submerging the substrate in the 
mixed solution. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the method steps of Havemann modified with the selective 
electroless deposition step in Zhao et al. into the method of Yamazaki et al./ Shigeta et 
al. combination as those formation steps would have been selected to eliminates the 
need for a polishing or etching step to remove the excess deposited material and to 
improve further the filling trench in accordance with the thin film conductor as taught by 
Yamazaki et al./ Shigeta et al. combination. The selective deposition as taught by Zhao 
et al. (figs. 12-13) would provide "a surface including the surface of the substrate and 
the surface of the first metal is substantially planar". 

8. Claims 3, 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamazaki et al./ Shigeta et al. and Havemann et al./Zhao et al. combination as 
applied to claims 1-2 and 1 1 above, and further in view of Charneski et al. U.S. Patent 
No. 6,284,652 B1 and/or Eriksson U.S. Patent No. 3,632,435. 

The above combination discloses substantially all of the instant invention. 
However, both Yamazaki et al./ Shigeta et al. and Havemann et al./Zhao et al. do not 
disclose the mixed solution for the electroless plating. 

The Charneski et al. reference discloses sulfuric acid and cupric sulfate (col. 8, 
line 31) used in cooper plating process. 

The Eriksson reference discloses the use of silver nitrate, gold chloride with 
noble metal salts and hydroxide in the mixed solution for electroless plating (col. 5, lines 
45-65). 
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It would have been obvious to one of ordinary skill in the art to apply the known 
materials as stated by Charneski et al. and/or Eriksson to the method of Yamazaki et 
al./ Shigeta et al. and Havemann et al./Zhao et al. combination because such materials 
would have been chosen for the electroless plating process in the art of making 
electrode for an electronic device in the process of Yamazaki et al./ Shigeta et al. and 
Havemann et al./Zhao et al. combination. The use of sulfuric acid and cupric sulfate is 
well known to those skills in the art as taught by Charneski et al. and/or Eriksson. 

9. Claims 4-5, 7-8 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the above combination as applied to claims 1-3, 6, 9 and 1 1 above, 
and further in view of Senda et al. U.S. Patent No. 5,364,459. 

Re claims 1-3, 6, 9 and 1 1 , the combination discloses essentially all of the 
limitation, it does not disclose Ag and Au and the kind of reductant used. 

Re claims 2, 4-5, 7-8, 10-11, the Senda et al. reference discloses in the 
background of the invention that the first metal could be Cu, Ag or Au; the reductant 
could be formaldehyde; and "the electroless plating is not only applied to formation of a 
conductive film such as an electrode for an electronic component", col. 1, lines 10-35. 

It would have been obvious to one of ordinary skill in the art to apply the known 
materials as stated by Senda et al. to the method of the combination because such 
materials would have been chosen for electroless plating process in order to have better 
trench fill in the art of making electrode for an electronic device. The use of Cu, Ag or 
Au and formaldehyde is well known to those skilled in the art as taught by Senda et al. 



Application/Control Number: 09/709,483 
Art Unit: 2823 



Page 8 



10. Claims 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Havemann et al./ Yamazaki et al./ Shigeta et al./Senda et al. and Charneski et al. and/or 
Eriksson combination as applied to claims 1-1 1 above, and further in view of JP 05- 
265040 and applicant's admitted prior art. 

In the combination , the Havemann et al. reference discloses a process for 
forming thin film conductors comprising forming a photoresist pattern on a substrate 
using electroless plating, the Senda et al. reference discloses formation of a conductive 
film such as an electrode for an electronic component using electroless plating. 

None of the references disclose the further steps for forming the transistor. 

However, JP 05-265040 (provided by applicant) discloses the steps of making 
gate line in a trench and the applicant admitted prior art performs the further steps for 
forming the transistor. 

It would have been obvious to one of ordinary skill in the art to provide the 
method of the combination the further step of making a trench gate line of the JP 05- 
265040 and the further step of forming a transistor of applicant's admitted prior art as 
the method and the analogous electrode would be selected in accordance with the 
teaching of JP 05-265040 and the applicant's admitted prior art to complete the LCD 
device. 
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Response to Arguments 

1 1 . Applicant's arguments filed 09/12//2005, entered 10/13/2005 after RCE, have 
been fully considered but they are not persuasive. The two newly added limitations at 
the end of currently amended claim 1 are rejected under 35 U.S.C. 112, first paragraph 
as in the above. Applicant's argument on the second limitation is considered in the first 
rejection under 35 U.S.C. 103(a) wherein Zhao et al.'s figs. 12-13 have "a surface 
including the surface of the substrate and the surface of the first metal is substantially 
planar" formed by selective electroless deposition which "eliminates the need for a 
polishing or etching step to remove the excess deposited material". 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh V. Pham whose telephone number is 571-272- 
1866. The examiner can normally be reached on M-T (6:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 



